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THE PERIODICAL CICADA IN MISSOURI 
LEONARD HASEMAN 
The numerous traditions and superstitions which have been con-
nected with the periodical recurrence of the cicada since the early settle-
ments are still quite prevalent in many localities of Missouri and are 
often the occasion of un;varranted alarm. This in cases, here in 
Missouri, has resulted in undue loss to the nursery business and to 
fruit-growing in general and is entirely due to the lack of sufficient 
information concerning the life history, habits, and distribution of 
the cicada. Lack of this information has often resulted in great losses 
to orchardists whose trees, planted out the fall or spring preceding 
the occurrence of one of the heavy broods, have been so injured as to 
be practically worthless. 
In response to the numerous requests of farmers and fruit 
growers of the state for information about this insect the preparation 
of this report has been undertaken. It is intended to furnish sufficient 
information on the life habits, distribution, and abundance of the 
various broods appearing in Missouri to clear up some of the s_uper-
stitions at least, and to enable the fruit growers to determine a little 
more judiciously the time for setting their orchards. It is also the 
aim of this report to place on record a number of new localities for 
the various broods which are already well defined in Missouri and 
to add one new brood which has heretofore never been reported from 
in this state. This investigation has been in progress since 1902. 
HABITS AND CHARACTERISTICS OF THE CICADA 
The periodical cicada, or, as it is more generally known, the "17-
year-locust", is a most peculiar insect on account of its extreme lon-
gevity and the unerring promptness and regularity with which after its 
long subterranean life it suddenly appears in such countless numbers 
over vast areas. Comparatively few of all of the hundreds of thou-
sands of different insects have an immature life period extending over 
more than two or three years; while the cicada secretes itself away 
in its cool earthen cell for thirteen or seventeen years. Altho its 
developing period far exceeds that of any other insect, so far as we 
know at present, its mature life is short. It would seem that the cicada 
makes a great sacrifice of long years of secluded life, in order simply 
to appear upon the stage of activity for the short period of from four 
(3) 
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to six weeks. When we compare its life with that of the tiny Mayfly 
found so abundant along the banks of rivers and streams thruout 
the summer, whose adolescent period may cover from one to three 
years, while the adult lives but a day, that sacrifice seems trivial. 
The same is true when we observe the cicadas on a bright June 
day in the height of their glory, each male apparently trying to 
surpass his neighbors in "singing his aimless life away," and each 
female trying to excel in the preparation of nests and the deposition 
of eggs. 
Following briefly the history of the insect, the young, active, ant-
like cicada hatches from the egg about seven weeks after it has been 
deposited, escapes from the wounded twig, and after dropping to the 
ground, at once seeks refuge from the heat and light of ,mid-summer 
in the cool, dark earth. Here it constructs for itself a small earthen 
cell or chamber about a rootlet, and in this it passes its days and 
months and years, seldom changing its position save as demand for 
food makes this necessary. In this manner it spends its under-
ground existence of 13 or 17 years in a dark, damp cell, taking 
little food and making an extremely slow growth, but ever preparing 
for the enjoyment of those few weeks of aerial life. In the latter 
part of the spring of the thirteenth or seventeenth year the full grown 
pupa comes from the ground, and after shedding its skin for the 
last time, appears as the full grown winged cicada. In the adult stage 
but litttle food is taken, the time being largely occupied in the fulfil-
ment of the essential duty of leaving offspring. At the close of the 
short existence of the adult, the music of the males and the deposition 
of eggs by the females cease, they tumble helplessly to the ground, 
where their bodies are quickly torn to pieces by birds, predaceous 
insects, and other animals. Thus ends the life cycle of the cicada. 
The periodical cicada is the only species which has been carefully 
studied and whose life period is known with certainty. There are 
other species of cicada which appear every summer, usually in com-
paratively small m·.mbers, and while it is generally supposed that these 
have short life periods, it has been suggested that possibly some may 
have even longer life periods than thirteen or seventeen years. 
The long larval life of the periodical cicada, while it offers many 
points that are difficult to explain, is probably for the most part a 
device for the protection of the species. It is a protection not only 
for the species itself but also for the plant world. It protects the 
species from the unmerciful onslaught of parasitic and predaceous 
insects, and the plant kingdom from a severe drain which would 
probably prove disastrous. A parasitic or predaceous form, as is 
well known, will rapidly increase so long as its host is abundant and 
Fig. 1. Adult Periodical Cicadas 
Altho their adolescent period exceeds that of other insects, their mature 
life is short. (After Lowe.) 
(5) 
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will likewise decrease with equal rapidity as soon as its host begins 
to decrease in numbers or disappears entirely. So this long interval 
gives any parasitic or predaceous form which may have unduly in-
creased during a cicada year sufficient time to decrease in numbers 
until its natural equilibrium is reached. The periodical cicada, feeding 
as it does largely upon plant sap, must naturally draw large quantities 
of this during its larval existence. The fact that we seldom, if ever, 
notice signs of injury from this drain is explained by the extreme 
slowness with which it is made. Still, if the countless millions of these 
insects were to mature each season, or three or four times each season, 
as is the case with many insects, the effects would certainly be 
different. 
The sudden and unexpected appearance of unusual insect out-
breaks !§ften occasions great injury; so it is but natural that, when 
without a single note of warning the cicada bursts forth from the 
earth in countless millions, swarming about trees and shrubs and fill-
ing the air with its shrill, discordant notes, it should cause con-
siderable alarm. In view of the damage which they often do to 
young orchards and nursery stock in and near the still thickly wooded 
districts, such fears are. in a way justifiable, but in farming districts, 
where the bulk of woodlands have been cleared and under cultiva-
tion for more than seventeen years, there is little ground for further 
fear. · 
It will probably not be many generations until our anxiety regard-
ing the periodical recurrence of this insect will have entirely dis-
appeared, as it is rapidly being exterminated. The presence of the 
white man on this continent is the principal check which is working 
toward ultimate extermination of this unresisting little creature, for 
along with him came the ax and plow, local changes in climatic con-
ditions, and, later, the voracious English sparrow. These forces 
and numerous others working together are slowly but surely destroy-
ing this species. The great reduction due to clearing up of forests 
and tilling of land is perhaps best illustrated in case of some of 
the eastern broods. The reduction due to the English sparrow is 
most pronounced in city parks and woodlands and near cities, from 
which, as a rule, it has completely disappeared. 
The periodical cicada is a species peculiar to North America, 
being principally confined to that portion of the United States included 
in the Mississippi Valley and eastward to the coast. This fact, together 
with the extremely sluggish and unresisting disposition of the adult, 
greatly increases the probability of its ultimate extermination. 
Fig. 2. Empty Pupa Shells 
The cicada bursts forth in countless millions, swarming about trees and 
shrubs. (After Marlatt . ) 
(7) 
Fig. 3. Characteristic Details of Cicada 
1. Chimney made by emerging cicada. 2. Side view of cicada, show-
ing music organ. 3. Twig, natural size. 4. Twig, enlarged, s.howing egg 
punctures. (After Lowe.) 
(8) 
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THE 13-YEAR AND 17-YEAR RACES 
Until the discovery of the 13-year race, it was supposed that the 
periodical cicada always required seventeen years to develop; and 
this lead to ma~y confusions when it came to figuring out the various 
broods and the territory to which each was confined. The important 
discovery of the 13-year period for the southern broods was first 
made by Doctor D. L. Phares of Woodville, Mississippi, who announced 
the fact in a local paper; but since the paper was of local circulation, 
this infonnation failed to reach the scientific world. It was not until 
1868, when Walsh and Riley came to this same conclusion and pub-
lished their joint article in the American Entomologist, that the 13-
year life period for the southern broods became generally accepted. 
Along with the discovery of the 13-year race came the question 
as to whether it was a species distinct from the 17-year race, or simply 
a variation of that species. Some maintained that the two races were 
distinct species, on the grounds that records went to show that they would 
not interbreed, together with slight differences in e·xternal characters and 
the difference of four years in the life cycle. Others maintained, and 
this view is now generally accepted, that for every practical purpose 
the two races represent one species which differs in a very striking 
manner from all other species of Cicadidae. The one race is un-
doubtedly an offshoot of the other, some variations in climatic condi-
tions probably accounting for the original differentiation. 
In a general way it may be stated that the 13-year race occupies 
the southern half of the range, while the 17-year race occupies the 
northern half, altho it is a well known fact that the two races overlap. 
This overlapping is well shown in case of Brood IV 1 of the 17-year 
race, which will occur in Missouri again in 1930, extending as far south 
as Barton County, Missouri, and Brood XIX 1 of the 13-year race, 
which will occur again in Missouri in 1920 and extend northward as far 
as Lee County, Iowa. 
EFFECT OF CLll[ATE ON RACES 
It is true that in the south, where the growing seasons are longer 
than in the north, we expect more broods of an insect to mature 
in any one season, since there is more time for developing. It is a 
question, however, whether the warmer climate materially hastens the 
development of any one brood. The fact that the 13-year race is 
southern in its distribution might seem to imply that climate has some-
1 Marlatt, C. L. The Periodical Cicada. U. S. Department of Agriculture, 
Bureau of Entomology, Bul. 71. 1907. 
Fig. 4. Transformation of the Emerged Periodica l Cicada 
1. Pupa ready for transformation. 2. Adult beginning to iss1te from 
pu:,pa shell. 3. Adult nearly free from pupa shell. 4. Freshly transformed 
adult. 5. Adult, several hours after transformation. (After Marlatt.) 
(10) 
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thing to do with shortening the period necessary for the development 
of the southern race. To test this, a number of experiments have been 
undertaken, where eggs of the 17-year race have been sent south and 
eggs of the 13-year race sent north, in order to see if the 17-year 
specimens could develop in 13 years in the south and if it would 
require 17 years for the 13-year specimens to mature in the north. 
These experiments have largely proved a failure, due to the difficulty 
encountered in successfully transplanting them in sufficient numbers 
to make the test practical. In one single instance, where eggs of the 
17-year race were collected in Indiana and Michigan and sent to 
Alabama in 1885, it was supposed that they matured in 13 years, tho the 
evidence was very meager. 
It is difficult to understand how present climatic conditions can 
have much to do with the difference in time required for the develop-
ment of the two races. If the climate really had any effect, then the 
most southerly located members of the 17-year race and the most 
northerly ones of the 13-year race should require practically the same 
number of years for their development, and this number should be 
somewhere between 13 and 17 years. This is not found to be the 
case, however, since the two races occur with perfect uniformity 
thruout their entire range. It can well be seen how local conditions 
can and do affect the development of a given species, but present 
climatic conditions are not sufficient to account for the fact that in the 
same field it requires seventeen years for one race of cicadas to develop 
while only thirteen years for another race. This difference of four 
years was evidently thoroly established in the remote ages, probably 
by some unusual climatic conditions. Without conclusive experimental 
proof to contradict it, it may be safe to say that at present climate is 
a very minor factor if it is truly a factor at all in bringing about this 
uniform difference of four years in the development of the two races. 
Continued and critical experiments in transplanting colonies of the 
17-year race in the south and colonies of the 13-year race in the north 
should be carried on in order to solve this interesting problem. 
BROODS AND THEIR ORIGIN 
One of the most interesting topics connected with the study of 
the periodical cicada is the subject of broods, their origin, classification, 
and geographical distribution. Thru the combined efforts of various 
entomologists who have studied the cicada, we now have, as given by 
Marlatt, seventeen quite well defined broods of the 17-year race, and 
eleven quite well defined broods of the 13-year race. 
It can never be known just what was the behavior of the cicada 
in the early period of its existence on this continent. Whatever this 
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may have been, it is evident that, in the course of time, thru the 
agencies of climatic, geographic, and topographic changes it became 
broken up into a number of distinct broods. The conditions which 
first began to create distinct broods continued to affect the cicada until 
one or more broods are found for each year. These are confined to 
definite regions and appear and reappear periodically in these regions. 
With an insect having as long a life period as does the cicada, 
it can easily be seen how these various broods might have originated. 
Suppose, as seems reasonable, that in the beginning there was but a 
single brood, all of the cicadas appearing the same year over the entire 
range. Then with unusual conditions prevailing for a time in any 
locality, all or most of the cicadas in this locality might easily be 
hastened or retarded a year or more in their development, and thereby 
a local brood would be produced, which would preced or succeed the 
main brood by one or more years. By a continuation of this process, 
the initial brood would be broken up into the numerous broods which 
we find at the present time. In some cases local broods or parts of 
broods have probably been completely exterminated, which accounts 
for the absence of well established broods some years and the scattered 
conditions of other broods. 
CLASSIFIC'ATION OF BROODS 
The earlier writers classified the broods solely according to the 
year of their appearance, and being unaware of the fact that the 
southern broods belonged to a 13-year race, there was considerable 
confusion of the broods of the two races. Dr. Asa Fitch was the 
first to introduce a system of numbers for the broods and he recorded 
nine, part of which, unknown to him, belong to the southern race. 
Later, \Valsh and Riley, in their joint article of 1868, recorded sixteen 
broods, for which Roman numerals were introduced. The following 
year after securing the manuscript paper of Dr. Smith, Riley added 
six broods from this paper to the original list. The broods were 
renumbered in accordance with their sequence, beginning with 1869. 
Later records substantiate the most of these twenty-two broods tho 
a few of them seem to be simply scattered colonies and one has 
been dropped, since it was founded on an erroneous record. 
In the Walsh-Riley and later in the Riley enumeration, the broods 
of the two races were mixed together, so that after the first thirteen 
years all significance as a record of the time of appearance of the 
broods is lost. The enumeration introduced by Marlatt seems to have 
a number of advantages over the others. The broods of the two 
races are numbered separately. First, those of the 17-year race are 
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numbered according to their sequence, beginning with the year 1893, 
followed by those of the 13-year race, according to their sequence, 
beginning with the same year. Broods are entirely absent some years 
or marked only by scattered colonies, but, nevertheless, each year is 
given two brood numbers-one for the 17-year and one for the 13-
year race. By this enumeration, Broods I to XVII are of the 17-year 
race and Broods XVIII to XXX are of the 13-year race. In this 
way, the order of appearance of the broods of the 17-year race, con-
sidered separately, is always given-likewise for the broods of the 
13-year race--but the order of appearance of the broods of the one 
race with reference to those of the other is lost after the first thirteen 
years. 
In Table I, beginning with the year 1893, is given an enumeration 
of the various broods according to the Riley and Marlatt classifications. 
In this bulletin the latter classification is used. 
Table 1. Classification of Cicada Broods 
Riley Marlatt 
YEAR 
17-year 13-year 17-year 13-year 
race race race race 
--
1893 . ... -- .. - ....... - - -.- - -- XI XVII I XVIII 
1894.- .... . . -- . - ... - .. --. -- - XII XVIII II XIX 
1895 .. -- .. --- ......... -.-.--. XIII II III XX 
1896.--- .. -----.- . . - . . .. - .. .. XIV IV IV XXI 
1897.- ... -- - ..... ... . -- . . --- XV VI v XXII 
1898.-.----- - ---- .. -. - -.-. -- XVII VII VI XXIII 
1899. --.- ... - . --.--------- .. XIX VII XXIV 
1900.-- .. -- -- - - ----- . --- ---. XX VIII XXV 
1901. - - - - - ... ... - . - . - ... - .. . XXI X IX XXVI 
1902.- ... --- .. . . ---.---.-. - - XXII X XXVII 
1903 ..... -.---- ... ----.--- .. I XI XXVIII 
1904 ...... .. - . . -.----------- XII XXIX 
1905.--.-.- .. - .. - ....... -- -. v XIII XXX 
1906.- . ... . - . .. ---- .... -. - .. VIII XVI XIV XVIII 
1907 ... -.- .. - .. - .. .. - .. - ... . XVIII XV XIX 
1908 ......... - .. :-- .- . . -.- .. IX II I XVI XX 1909 .... ... -.- ... .... .. .. . -. IV XVII XXI 
BROODS WHICH APPEAR IN MISSOURI 
There are four broods of the 17-year race and four broods of 
the 13-year race which appear in Missouri. Heretofore only three 
broods of the 17-year race have been recorded, but from data collected 
by Stedman in 1902, it is evident that Brood X (XXII of Riley) 
is . pretty generally, though lightly, distributed over the eastern half of 
the state. Brood XVII of the 17-year race is recorded from only one 
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country, as is also the case with Broods XXIV and XXX of the 13-
year race. By a careful collection of data on the distribution of Brood 
XIX in Missouri in 1907, the writer has been able to add many new 
counties to the list. Fruit growers and nurserymen should keep in mind 
that in 1918, 1919, 1920, 1924, 1926, 1929, and 1930 the cicada may 
be expected to appear in Missouri in greater or less abundance in 
certain localities. 
THE DWARFED PERIODICAL CICADA 
The broods, both of the 17-year and the 13-year races, consist of 
two form:s of cicadas. The one form-which constitutes the greater 
portion of the brood-is much larger than the other or dwarfed 
form. 
The dwarfed form was formerly described as a distinct species, 
Cicada cassinii, tho it is now generally considered as a variety of the 
periodical cicada. 
SYSTEMATIC POSITION OF CIC'ADA 
The periodical cicada is commonly known as the 17-year locust, 
tho it is not a locust at all, this term being correctly applied only to 
members of one family of grasshoppers. It belongs to the order 
Hemiptera, which includes such insects as the chinch-bug, plant lice, 
and the true blood-sucking lice. The cicadas are included in that sub-
order of the Hemiptera whose winged species, with but few exceptions, 
have mentbranous wings, piercing and sucking mouth parts, and an 
incomplete metamorphosis. Unlike most members of this suborder, 
the male cicadas possess musical organs. 
MUSICAL ORGANS AND SONG OF CICADA 
The sound apparatus consists essentially of two small, shell-like, 
inflated drums, situated on the first segment of the abdomen, together 
with strong muscles which throw them into vibration. The drums 
consist of dry, crisp membranes, strengthened by chitinous ribs. 
They are convex on their outer surface. The so-called song of the 
cicada is produced by the rapid contraction and relaxation of the strong 
muscles; much as a rattling sound is produced by pressing up and 
down on the bottom of a pan. Besides the drums themselves, there 
are sounding boards or "mirrors" and disks which modify and 
strengthen or deaden the sounds. Only the males have the musical 
organs. 
By carefully studying the song of the cicada, Riley was able 
to depict three distinct notes. The first is the well known Pha-r-r-r-a-oh, 
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which is most pronounced early in the season, before the males become 
very active. The second, which is the most familiar note, Fitch has 
represented by the letters tsh-e-e--e-on, the middle of the note being 
very loud, shrill and penetrating. The third note is a chirp-
ing, which closely resembles the same sound produced by some of the 
crickets. Marlatt has very appropriately described the peculiar roar 
heard on approaching a colony of cicadas as resembling the distant 
rumble of a factory or reaper. 
MOUTH PARTS AND TAKING OF FOOD 
The periodical cicada possesses all the mouth parts found in the 
true biting insects, tho greatly modified. The upper lip, or labrum, is 
short and serves as a cover for the adjacent mouth parts. The strong 
pair of jaws, or mandibles, and the second pair of jaws, or maxillae, 
of biting insects are modified in the cicada to form two pairs of long, 
bristle-like structures which come together forming a strong piercing 
and sucking organ. The lower lip, or labium, is greatly elongated and 
deeply grooved above, so as to be almost tubular. This is three-jointed, 
serving as a support and sheath for the paired jaws, and also helps in 
the transit of the plant sap to the mouth. It is commonly called the 
piercing beak, tho incorrectly, since only, the setae or needle-like jaws 
are used in puncturing the tissue of the plant. The two small structures, 
or tongues-one situated in the roof of the mouth cavity (epipharynx), 
the other on the floor (hypopharynx)-probably assist in sucking up 
the sap. In the larval, or nymph stage, the structure of the mouth 
parts is practically the same as in the adult; and it is during this 
long adolescent period that the main feeding is done. The setae are 
thrust thru the tender bark of the rootlet and a continuous stream of 
sap is drawn up into the mouth. It is generally claimed that very 
little food is taken in the adult stage, and especially by the males, 
but from reports of various observers and from studies made by 
Quaintance, it seems that both males and females take more food 
than is generally supposed. However great may be the amount of 
food taken, it is certain that the trees fail to show any signs of 
suffering from the loss of it. 
THE STING OF THE CICADA 
With each recurrence of the periodical cicada there is more or 
less fear of its supposed poisonous sting. Some believe that even 
blackberries and other fruits and vegetables may be poisoned by it. 
These fears are occasioned by erroneous reports and rumors which 
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Fig. 6. Head of Oicada and Manner of Feeding. Greatly enlarged . 
.Side view, showing parts of head and protharax in normal positio'n. I OZypus. 
II. Base of mandible. III. Base of maxilla. IV. Labium. V. Prothorax. 
(After M arZatt.) 
In feeding, mouthparts are thrust into the bark and wood of the tree. 
(After Quaintance.) 
are spread broadcast and kept fresh in mind from one generation to 
the other. 
The cicada has only one structure with which it can inflict a 
wound similar to the sting of a bee. This is the needle-like organ, 
consisting of the modified mandibles and maxillae, which is used by 
the adult to pierce the bark of trees. Some species of Hemiptera are 
able to inflict extremely painful wounds with their piercing mouth 
parts. The cicada has never been known to inflict a wound as a 
resentment to rough treatment in handling it, but they have been known 
to puncture the flesh when removed from a limb from which they 
were drawing sap and placed upon the hand. The following extract 
from "Notes on the Periodical Cicada in Northeastern Missouri" by 
Jasper Blines of Alexandria, Missouri, will substantiate the above 
statement: "June 19, saw thousands of cicadas feeding upon the large 
bodies of apple trees, with beaks inserted 7E inch. Saw them feeding 
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on hickory and other trees and on weed stems. Have had them 
puncture flesh on my hand." 
While the cicada has been known to puncture the flesh as it would 
the bark of a tree, in no authenticated case has it been known to 
inject any poison which would cause the wound to amount to any-
thing more than the prick of a needle. In all cases where death 
has been reported as due to the wound caused by the cicada, there 
has either been a mistake as to the source of the wound, or else the 
system of the victim was in such a condition that the prick of a pin 
would have proved fatal. 
The ovipositor possessed by the female is analogous to the sting 
of bees and wasps, but it has been clearly proved that she is unable 
to thrust it into the soft, pliable flesh, altho it is quite effective when 
used as a saw for drilling into the limbs of trees. Cases are on record 
where the ovipositor has been forcibly thrust into the flesh with no 
more serious result than that occasioned by the prick of a pin. 
It is, therefore, safe to say that the cicada is perfectly harmless, 
and the absurdity of the theory that it stings and poisons fruits needs 
no comments. No authentic cases of supposed stings have been re-
ported in Missouri in recent years. 
OVIPOSITOR AND ITS USE 
During a heavy cicada season, in the worst infested districts, the 
woods often turn brown as if struck by a frost. This was seen to 
be the case in south-central Indiana when Brood X appeared there in 
1902, and the writer also observed it in some localities of southern 
Missouri during the summer of 1907. It is due to the dying of the 
tips of the twigs in which the eggs have been deposited by the 
female. 
On the ventral or lower side of the abdomen of the female there 
is a small, spear-shaped structure which when not in use, is com-
pletely enclosed by two valves which form a sheath for it. This is a 
strong, horny ovip~sitor which consists of three parts. The back por-
tion serves as a guide for the two lateral blades which are 
serrated near their tips. These blades are operated by means of strong 
muscles near their base, so that they alternate, sliding up and down 
on guiding tongues projecting from the supporting piece. 
For the deposit of her eggs, the female cicada usually selects tender 
twigs of the previous year's growth, tho it is not uncommon to find 
her depositing them in older wood and also in the petioles of hickory, 
ash, walnut and horse chestnut. When the petioles are selected, usually 
but a single row of incisions is made and only a few of the incisions 
contain eggs. 
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Fig. 6 
1-ig. 7 
Fig. 6. Tip of Ovipositor of Cicada 
a. Front above. b. F ·rom beneath, with d<Jtted portion to show the 
alternating motion of the side pieces. Much enlarged. (After Mar·zatt.) 
Fig. 7. Laying Eggs 
The active young cicada hatches about seven weeks after the egg is laid. 
(After Quaintance. X 12-3.) 
The female is, perhaps less particular about the kind of tree than 
she is about the age of the wood . Almost any tree will serve her 
purpose, altho she shows a preference for the oak and apple. Hickory 
is also given as one of her choice trees, but the writer finds that ash 
and walnut are used as much as the hickory. Vines, herbaceous plants, 
and even evergreens are sometimes used for the deposit of eggs. 
The injury done is caused by the weakening or killing of the 
twigs in which the eggs are deposited. If a great number of egg 
nests are made in the same twig, it is liable to cause the twig to 
dry up and be broken off bY, the wind; while a twig less severely 
attacked will continue to grow, tho often taking several years to heal 
over. This is largely due to the way in which the splinters are left 
projecting above the incisions. Long after all external signs of 
injury have disappeared one can, on splitting a twig, find the internal 
markings of each incision. 
Some of the earlier writers claimed that after depositing her 
eggs in a twig, the female would sever the twig, causing it to fall 
to the ground . It is a fact that many of the twigs are so weakened 
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that they are broken off by the wind, but this weakening is purely 
accidental, being due to excessive oviposition and is not intentionally 
done by the female. It has been found that only a very small per-
centage of all the eggs deposited are found in twigs that die on the 
trees or are broken off by the wind, and practically none of these 
hatch. 
On forest and shade trees, severe as the attack may be, it is 
seldom possible to notice any perceptible injury after the first season, 
since the injury is confined to the small terminal limbs and twigs. 
In bearing orchards, while many fn!it bearing limbs and twigs are 
killed and badly mutilated, this serves largely as a top pruning and 
the effects of the cicada.are seldom noticeable after one or two seasons. 
With nursery stock and young orchard trees it is different. Here a 
single female cicada can in a few minutes so cut into a perfect tree 
that with the most persistent and careful pruning it will never regain 
its former shape, and must be discarded and replaced by a new tree. 
For this reason it is advisable to look up the records for the occur-
rence of the large broods of the cicada in your region and then plant 
your trees so that they will have a few years growth before the next 
brood appears. Over the greater portion of the State of Missouri 
the various broods are so reduced in numbers of individuals that little 
anxiety need be felt, but in some localities some of the broods are 
still heavy, and it is not safe to set out a young orchard near woods 
in these districts during the fall or spring preceding the occurrence 
of one of the large broods. The different localities, with the date 
of the appearance of these large broods, will be given later in con-
nection with the charts. 
THE DEPOSITING OF EGGS 
It is extremely interesting to watch the female cicada as she 
diligently toils away preparing and filling her egg nests. She is usually 
so intent upon her work that one can approach very near without her 
showing signs of alarm. She usually selects a branch of a size which 
she can just surround and firmly clasp with her legs, tho it is not un-
common to find her depositing eggs in much larger limbs as well as in 
very small twigs and leaf petioles. She generally faces the end of 
the branch and works outward in that direction, altho she may often 
be seen working down the limb or facing toward the trunk of the 
tree. 
The preparing of the nests and the placing of the eggs may 
be briefly described. The body is slightly elevated, so that the 
ovipositor is brought to bear upon the branch at an angle, when by 
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Fig. 8 
Fig. 11 
Fig. 12 
Fig. 9 Fig. 10 
Fig. 8. Egg Nests of Periodical Cicada 
a. Recent puncture, front view. b. Same with surface removed, expos-
ing the eggs. c. Same, side view. d. Egg cavity after eggs have been re-
moved. Enlarged. (After Riley.) 
Fig. 9. Egg Punctures of Periodical Cicada 
a. Twig showing recent punctures and illustrating manner of breaking. 
b. Twig showing older punctures. Natural size. (After Riley.) 
Fig. 10. Punctw·e Scars 
Atte?· the second year, the twig bears such scars as these made by the 
egg puncture. 
Fig. 11. Egg of the Periodical Cicada 
Stage at which the young cicada is about to be disclosed. Much enlarged. 
(After Marlatt. ) 
Fig. 12. Newly Hatched La1·va 
The long larval life tiJf the cicada is probably a device tor the protection 
of the species. Greatly enlarged. (After Riley.) 
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WHEAT VS. WHEAT AND TANKAGE 
When this experiment began there was little or no data available 
upon the use of a protein supplement with wheat as a ration for fatten-
ing swine. Experimental work has shown that corn alone is not a 
complete ration but that for best results it must be supplemented with 
tankage, linseed oil meal, clover, alfalfa, or some other high-protein 
feed. The two years' results stated in Tables XVI and XVII indicate 
that the same thing is true of wheat. 
Tables XVI and XVII show that during the first or 78-day period 
of the first trial, the hogs getting wheat (10 parts) and tankage 
( 1 part) made an average daily gain of 1.40 pounds per head as 
compared with 1.04 pounds per head made by the hogs which received 
only wheat. The gains made by the hogs getting wheat and tankage 
were also more economical, it requiring 3.9 pounds of grain to pro-
duce a pound of gain, with this ration as compared with 4.6 pounds 
of wheat alone or a saving of 0.7 of a pound of grain by the use of 
tankage. Stated differently, in this case 35.5 pounds of tankage 
effected a saving of 105.5 pounds of wheat or 1 pound of tankage re-
placed about 3 pounds of wheat. 
The results for the first period of the second year show that 
the hogs getting wheat and tankage again made more rapid and more 
economical gains than did the hogs getting wheat alone but do not 
show as great an advantage for the tankage. This is pr.obably because 
the hogs used the first year were about 25 pounds lighter per head 
at the beginning of the ~xperiment than those used the second year. 
Table XVI. Wheat and Tankage 
First Period: 78 days 
EXPERIMENT 1 : EXPERIMENT 2: 
1913 1914 
Lot1 Lot4 Lot1 Lot4 
Ration ............ . .......... Wheat WheatlO Wheat Wheat 10 
tankage 1 tankage 1 
Hogs .. . ........... .. . .. ..... 6 6 12 12 
Average weight lbs. 
Initial. .......... .. .... ... . 80.1 81.0 104 .9 104.9 
Final. ......... .. . . .... .... 161.6 190.3 210 .5 227.5 
Gainlbs. 
Total. .......... . ..... . .... 489.0 565.0 1267.0 1471 .0 
Daily per hog .... ... ........ 1.04 1.40 1.35 1.57 Grainlbs. 
Total. ..................... 2249.5 2558.5 5752.0 6469.0 
Daily per hog .... .. ... . ..... 4 .80 5.46 6 .14 6 .91 
Per pound gain . .......... . . 4.60 3 .90 4.53 4.39 
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ence, but one encounters many difficulties when he attempts to study 
its underground life and habits. 
The first systematic attempt to follow the cicada thru its under-
ground development was begun by Riley and continued by Barlow, 
under his directions, at Cadet, Missouri. The experiment was with 
Brood XIX which appeared in 1881, and regular diggings were 
made under trees in which the cicadas had heavily oviposited until the 
year 1891 when the experiment was terminated. From these observa-
tions it was found that the first molt occurred after a period of one to 
one and a half years, the second after a period of two years, the 
third after an additional period of three years and the ·fourth after 
an additional period of three or four years, leaving three or four 
years for the 13-year brood to pass thru the two pupal stages. Similar 
observations were made in connection with Brood X which appeared 
in 1885. A small colony was transplanted on the grounds of the 
U. S. Department of Agriculture and regular diggings continued until 
1896, when the larvae were so scarce that the experiment had to be 
abandoned. From these observations it was found that about the 
same number of years were required for the 17-year and 13-year 
races to pass thru the four larval stages. This gives the 17-year race 
three or four years more time than the 13-year race for completing 
the pupa stage. 
In 1889 the Bureau of Entomology undertook an extensive experi-
ment of transplanting Brood XIV to the ground of the Department 
of Agriculture at Washington. Hundreds of thousands of mature eggs 
were transplanted to the grounds and an abundant crop of larvae was 
established. This being one of the 17-year broods, the experiment 
was not completed until 1906, when the adults emerged in great 
numbers beneath the trees where the eggs had been placed in 1889. 
Marlatt had charge of this experiment and frequent observations 
thruout the entire 17 years enabled him to describe and figure with 
perfect accuracy the various stages in the development. During its 
subterranean life, according to Marlatt, the cicada passes thru six dis-
tinct stages. The first four of these he has designated as larval stages 
and the last two as pupal stages. The first larval stage lasts a little 
over one year. The second larval stage lasts nearly two years. The 
larva is in the third stage at the end of the fourth year, and in the 
fourth stage at the comlpletion of the eighth year of its existence. 
The two pupa stages occupy the time from the close of the fourth 
larval stage to the early summer of the seventeenth year, when the 
insect in the fullgrown, second pupal stage emerges from the ground. 
The different stages are characterized by various structural variations, 
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Fig. 13. Holes ot Cicada at Surface ot Soil 
The 1·ule shows the Za1·ge nu'rnber ot holes occurring in this instance in a 
square toot of g1·ound. (After Marlatt.) 
especially that of the peculiar comb-like organ on the apical margin 
of the front femur. 
This experiment has not only brought to light the various stages 
in the subterranean life of the cicada, but it has also established 
beyond a shadow of a doubt the exact time required for the northern 
race to complete its development. A parallel experiment with the 
13-year race thru its subterranean life would prove both interesting and 
instructive. 
After entering the soil the young larva soon prepares for itself 
a small earthen cell in which it may live for years, simply enlarging 
it as occasion may necessitate, or it may migrate from it at any time 
in search of food or more favorable weather conditions . This cell is 
usually formed along the side of a small root. The cell is kept smooth 
on its inner surface, but its outward appearance resembles a small, 
rough clod. The walls seem to be made more or less water-proof by 
means of a substance secreted by the larva. This is proved by various 
cases on record where land containing cicada larvae has been submerged 
for months at a time, both in summer and in winter, without any ap-
parent injury to the developing larvae. 
The depth to which the cicada burrows in the ground has called 
forth some little discussion. Cases have been reported where upon dig-
ging wells or cisterns they have been found several feet below the sur-
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face. They have also been known to come up out of the bottom of cellars. 
In all cases where the cicada is reported as having been found several 
feet below the surface, it is quite likely that they dropped down from 
higher elevations during the excavation. The usual depth to which 
.the cicada burrows is from 12 to 18 inches. During the first few 
·years they stay nearer the surface than in later years. From the 
various diggings made by Marlatt in Connecticut, in his study of tl 
underground life of the cicada, and from various other observations 
where vertical sections thru the earth have been exposed, it has been 
shown that the cicada chambers seldom extend more than a foot and 
a half below the surface. In Missouri the cicada may pass the winter 
within a foot of the surface of the ground. 
There has been considerable controversy as to what the larvae 
and pupae use for food. Various observations prove conclusively 
that the cicada's principal source of food during its underground life 
is the small roots of trees and plants. From the fact that the roots 
are usually punctured and slightly discolored where they are included 
in the cell of a larva, and from the fact that the larvae have many 
times been found with their beaks inserted and drawing sap from 
roots it is safe to say that the sap of trees and plants furnishes most 
of their food. 
It is true that they often emerge in great numbers from land 
that has been cleared for a number of years, but here we find cul-
tivated crops and other annuals which furnish sufficient root systems 
in the summer to sustain the cicada, and it probably lies dormant dur-
ing the greater part of the winter. 
Since it is true that the larvae and pupae feed principally by 
drawing sap from the roots of trees and plants, the next question is, 
how much injury is done by the countless millions of them. The 
answer is, practically none. From the sluggish life of the cicada 
during its underground existence and the extremely slow rate of 
development, it may be seen that very little food can be consumed 
each year. Should it complete its development in one season, it would 
without doubt seriously, if not completely, destroy trees and other 
plants in many localities. As it is, a single cicada draws less sap 
in thirteen or seventeen years than a single insect of many other 
species of the sucking type draws in one month. In this way the 
drain on plants is spread over a long period and its effect upon them 
is not noticed. The injury, if any is ever done, is probably due less 
to actual drain of sap than to mechanical injury and poisoning accom-
panying the insertion of the beak. 
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EMERGENCE FROM THE GROUND 
In the early spring of the thirteenth or seventeenth year the cicada, 
in the fullgrown second pupal stage, digs its way up to the surface of 
the ground. Here it remains for a time, waiting until all signs of 
winter have passed, when it breaks thru the ground, and as if impelled 
by an ambitious longing for a higher position, ascends the first tree, 
stump, post, or other object which is at hand. After gaining an eleva-
tion, it firmly grasps with its legs the surface of the object on which 
it is resting. After inserting its claws, a slit appears along the back 
of the thorax, and thru this the winged insect emerges from the pupa 
case. In a short time, the soft body becomes hardened, the wings are 
expanded and dried, and the full-fledged adult darts away to join the 
rest of the happy cicada family. 
The cicadas are not always so accurate in their predictions as to 
the weather, for after emerging they are not infrequently caught by 
late frosts and chilling rains wl}ich often destroy them by myriads. 
Reports received at this station confirm the fact that in some localities 
in the state the cicada has been practically exterminated by too early 
emergence. It is not often, however, that they make this error. If 
the spring is late they simply delay until summ:er is at hand. With 
extremely unfavorable conditions, such as were found during the 
spring of 1907, they may postpone the time of their emerging for a 
week or two. 
Under average spring conditions, the usual time for the appear-
ance of the cicada in Missouri is during the last week of May. The 
fullgrown pupae, as a rule, come to the surface of the ground some-
time before the period of emerging. Here they remain in their bur-
rows or come out and hide under stones and logs, or, as often happens, 
they may build "huts" or "chimneys" in which they live until ready to 
change to adult form. 
It is usually claimed that the males precede the females by several 
days, and on account of this fact and the shorter life of the male like-
wise disappear earlier in the season; but from observations the writer 
finds that this is not always the case. During the last week of May 
and the first week of June, 1907, daily observations were made in the 
woods for the first appearance of the cicada. 
On the first of June, first specimens were seen and on the fourth 
a few were found along the bank of a small stream on the south side of 
high bluffs. Some were shedding their pupa cases, and the others 
had evidently just emerged, as they were all sluggish and unable to 
fly any distance. They were extremely scarce at the time, so care 
was taken to collect every specimen found. From actual count of all 
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Fig. 14. Pupa Galler i es of the Cicada 
a. Front view. b. Section. c. Pupa awaiting time of change. d. 
Ptlpa ready to transform. e. Orifice. (After Riley.) 
the specimens collected on this occasion, 55 per cent were females 
and 45 per cent males. The same was found to be true in the case 
of the disappearance of the cicadas. The males continued to furnish 
music during the egg-laying season, and the last specimens collected 
were males. These observations would seem to show that, in this 
particular case at least, there was no difference in the time of ap-
pearance and disappearance of the males and females. 
While the first cicadas of Brood XIX appeared here on June 1, 
they were very scarce and music did not begin until June 5 or 6, at 
which time they were quite abundant in -the woodland districts, espe-
cially along streams. The first mating and egg-laying was observed 
on the 12th: music and egg depositing continued until June 29. On 
July 1 the last stragglers had disappeared. 
NATURAL ENEMIES AND METHODS OF CONTROL 
Besides a number of insectivorous birds and mammals, there are 
a great many parasitic and predaceous insects, mites, and fungus 
diseases which prey upon the cicada. There are a number of very 
small wasps, flies, and mites which feed upon the eggs of the cicada 
and destroy them in great numbers. The large digger wasp, (Sphecius 
speciosus) , is active in killing the adults and storing them away in 
its burrows as food for its young. According to Mr. Blines, dragon-
flies have also been known to attack the adult cicada. 
In localities where the cicada appears in unusual numbers, it often 
becomes necessary to protect young orchards and nursery stock. To 
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secure the best results, the cicadas should be reduced as much as 
possible and then the trees protected with some wash which will prevent 
the deposition of eggs. The proper time for attacking the cicada is 
during its immature stages, and especially just before and after it 
emerges from the ground. For preventing these females from deposit-
ing eggs, it has been found that common whitewash and the Bordeaux 
mixture are both good remedies. It seems that the female does not 
like to sit upon a limb covered with these washes and will migrate to 
other trees where the effect of egg depositing will be less felt. 
DISTRffiUTION OF BROODS APPEARING IN MISSOURI 
The study of the distribution of the periodical cicada in Missouri 
was begun in 1902. A.s all the broods reported as appearing in Missouri 
have appeared since then, this report will give the distribution of the 
last appearance of each of these broods together with earlier authentic 
and doubtful records. The starred counties, in each case, are those 
in which the cicada appeared during earlier visits, but where our 
records fail to reveal its presence during the last visit. The counties 
followed by a question mark are those in which it is doubtful if the 
cicadas appeared. 
Brood III, Septendecim: 1929. T his is a rather light brood of the 
17-year form which appears largely in Iowa, tho scattered colonies 
also appear in Missouri, Illinois, Nebraska, Ohio and West Virginia. 
It last appeared in 1912 and is due again in 1929. From the data 
collected in 1912, it would seem that this brood no longer appears 
in abundant numbers in this state, except in wooded districts where 
its effects on timber is still quite noticeable. 
The distribution of the brood by counties in Missouri is as fol-
lows: Bates*, Buchanan*, Cass( ?), Clark(?), Gentry, Grundy, Har-
rison, Henry*, Johnson*, Knox(?), Lafayette, Lewis(?), Lincoln, Liv-
ingston, Macon(?), Marion(?), Mercer, Monroe(?), Putnam*, 
Ralls(?), Randolph(?), SchuylerC?), Scotland(?), Shelby, St. 
Clair ( ?) , Sullivan. 
Brood IV, Septendecim: 1930. This brood last appeared in 1913 and 
is due again in 1930. It is closely related to brood III, coming one year 
later and bordering it on the west and south. In Missouri it is heavier 
and more widely distributed than brood III. It is restricted largely to 
Iowa, Missouri, Kansas, and Oklahoma. 
In Missouri, the distribution of the brood by counties is as fol-
lows: Andrew, Atchison, Barton*, Buchanan, Caldwell*, Carroll, Cass, 
Clark, Davies, DeKalb*, Grundy, Harrison, Henry, Holt, Jackson*, 
Johnson, Lafayette, Marion, Mercer*, Ray, Saline*, Vernon*. 
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Fig. 15. Brood III in Missouri, 1929 
This is mther a light brood ot the 17-year form 1Qhich appears la1·gely in 
Iowa, tho there are scattered) colonies also in Missouri, Illinois, Nebraska, Ohio, 
and West Virginia. 
Brood X, Septendecim: 1919. This is the most important of the 
17-year broods being quite generally distributed east of the Mississippi 
River. It has not heretofore been reported from this state. It last 
appeared in 1902 and is again due in 1919. During its last appearance 
in 1902, Professor J. M. Stedman collected extensive data on its dis-
tribution in this state and, after careful culling of the reports received, 
he found that it was quite generally tho lightly distributed over the 
eastern half of the state. 
The writer also has gone over the original reports and feels sure 
the records given here are accurate. All reports where cicadas were 
not observed until the middle or last of June were discarded. The 
cicadas began to appear between May 15 and 25 and were gone by the 
latter part of June. 
The distribution of the brood by counties in Missouri is as fol-
lows: Boone, Camden, Cape Girardeau, Chariton, Clark, Crawford, 
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Fig. 16. BToOd IV in Missouri, 1930 
This brood last appeared in 1913 and is due again in 1930. It is closely 
related to Brood III. 
Dade, Dent, Douglas, Gasconade, Hickory, Howard, Howell, Iron, 
Jefferson, Knox, Linn, Maries, Morgan, Osage, Perry, Polk, Pulaski, 
Putnam, Randolph, Scott, Shannon, St. Francois, St. Genevieve, Taney, 
Washington, Webster. 
:Brood XVII, Septendecim: 1926. This brood consists of a few 
scattered and doubtful colonies. The only record of its occurrence in 
this state came from Cass county some years after its supposed occur-
rence in 1892. No records were secured of its occurrence in 1909 
and the writer is inclined to doubt the accuracy of this original record. 
:Brood XIX, Tredecim: 1920. This is perhaps the most important 
. of the 13-year broods. It covers most of the south and extends north 
in the Mississippi Valley to Iowa. It last occurred in 1907 and is due 
again in 1920. 
During the 1907 visitation the writer rnJade a careful study of its 
distribution in Missouri and was able to add 27 counties to the list. 
It occurred in all of the counties of the state except a few of the 
30 MISSOURI AGRICULTURAL EXPERIMENT STATION, BULLETIN 137 
Fig. 17. Broo(l X in Missouri, 1.9.19 
This is the most important of the 17-year b1·oocls. It is quite g enemlly 
clist1·ibuted east of the Mississippi also. 
northwest, west, and southeast counties. It was very abundant in 
some of the wooded sections of the state and in places the injury to 
forest and fruit trees was very great. 
The distribution of the brood by counties is as follows: Adair, 
Andrain, Barry, Barton, Benton, Bollinger, Boone, Butler, Callaway, 
Camden, Cape Girardeau, Carter, Cedar, Chariton, Christian, Clark, 
Clay, Cole, Cooper, Crawford, Dade, Dallas, DeKalb, Dent, Douglas, 
Dunklin, Franklin, Gasconade, Greene, Grundy(?), Henry, Hickory, 
Howard, Hovvell, Iron, Jasper, Jefferson, Knox, Laclede, Lawrence, 
Lewis, Lincoln, Linn, Livingston, McDonald, Macon, Madison, Maries, 
l'vfarion, Miller, Moniteau, Monroe, Montgomery, Morgan, Newton, 
Oregon, Osage, Ozark, Perry, Pettis, Phelps, P ike, Polk, Pulaski, 
Putnam, Ralls, Randolph, Reynolds, Ripley, St. Charles, St. Clair, St. 
Francois, St. Genevieve, St. Louis, Saline, Schuyler, Scotland, Shannon, 
Stoddard, Stone, Sullivan, Taney, Texas, Warren, Washington, Wayne, 
Webster, Wright. 
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Fig. 18. Brood XIX in Missotlri, 1920 
Th'is, the most important of the 13-1}ear brOO(lS, occurrc(Z in nearly every 
county in the state. 
Brood XXIII: 1924. This brood last appeared in 1911 and is clue 
again in 1924. It is almost as large a brood as XIX but is more 
closely confined to the Mississippi Valley. In Missouri it is more 
abundant south of the Missouri River. The spring of 1911 seems to 
have been an unfavorable one for the cicadas, being an unusual dry 
.oeason over most of the state. As a consequence, the brood was much 
lighter than during former visitations. Cicadas were much less abun-
dant than in 1907. Twenty-five counties have been added to the list 
besides positive records of cicadas in Clark and Lawrence counties. 
From a number of the counties in which the cicadas formerly ap-
peared questionable or negative reports were received in 1911. These 
are marked with stars. 
The distribution of the broods by counties in Missouri is as 
follows: 
Adair, Audrain*, Barry, Bollinger, Boone*, Callaway*, Camden*, 
Cape Girardeau, Cedar, Christian, Clark, Clay(?), Clinton':', Cole, 
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Cooper, Crawford, Dade*, Dallas*, Dent, Donglas, Dunklin, Franklin, 
Gasconade, Greene, Hickory, Howard, Howell, Iron*, Jasper(?), Jef-
ferson, Johnson*, Knox*, Lafayette, Lawrence, Lincoln, Linn*, Maries, 
Marion, Mercer, Miller, Mississippi, Montgomery ( ? ) , Morgan*, New 
Madrid*, Newton, Oregon, Osage*, Ozark*, Pemiscot*, Perry*, Pettis, 
Phelps, Pike, Polk*, Pulaski, Putnam(?), Ralls, Reynolds(?), Ripley, 
Saline, Schuyler, Scotland, Scott, Shelby, St. Clair, St. Charles, St. 
Francois*, St. Louis*, Stone, Sullivan, Taney*, Texas, Warren, Wash-
ington, Webster, Wright. 
Fig. 19. Map Showing Dist1"ibution of B1·ooa XXIII in Missouri, 1924 
Almost as laTge as brood XIX, this brood is rnost abundant so1dh of the 
MissouTi RiveT. 
Brood XXIV, Tredecim: 1925. This brood consists of a few 
scattered colonies. It appeared last in 1912 and is due again in 1925. 
In this state it has been reported only from Scott County. In 1912 
no record was received of its occurrence in Scott county. 
Brood XXX: 1918. This brood is reported as consisting of only 
two colonies. It last appeared in 1905 and is due again in 1918. Its 
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occurrence in this state is based on the same Cass county record as 
that for brood XVII. 
No records were received showing the presence of cicadas in Cass 
county in 1905 and it is doubtful if the original record was authentic. 
Each and every one receiving this bulletin is urged to watch for 
and report to the Missouri Agricultural Experiment Station the ap-
pearance of the periodical cicada during the cicada years. This in-
formation is especially desired for those broods which are as yet not 
well defined in Missouri and particularly for those localities from 
which the particular brood has not heretofore been reported. In this 
connection it should be remembered, however, that the periodical cicada 
should always be present by the first week in June and never remains 
later than the first or second week of July. It has a distinct reddish 
caste and is much smaller than the two-year cicada or "dog-day harvest 
fly", or "jar-fly," which has a distinct cast of green on the veins of the 
wing and a white powder covering the under surface of the body. This 
species seldom appears before the middle of July, and then only in 
scattered numbers, and remains until early fall. Whenever possible, 
specimens of the cicada should accompany reports, to prevent the pos-
sibility of a mistake in the identification of the species. 
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